Introduction

An Intelligent
Control System (ICS) for a Reusable Rocket Engine was proposed in [1] .
Implementation of such a system requires the real-time diagnosis of a fault mode and/or a prognosis of an impending failure. A hierarchical, decentralized diagnostic system was proposed in [2] for the Real-Time Diagnostic System component of the ICS framework. This paper describes the on-going research progress on the implementation of this ICS Diagnostic System at NASA Lewis Research Center. Figure  1 shows the proposed diagnostic system which has three "layers" of information processing. These are condition monitoring, fault mode detection,
andexpertsystemdiagnosis.
The condition monitoring layer is the first level signal processing.
Here, important features to be used in the diagnostic system are extracted from the incoming data stream and processed. There are three types of knowledge to be built into a typical G2 expert system: (1) object classification; (2) simulation formulae; and (3) inference rules.
All the objects in the application have to be described in terms of classes and subclasses. 
Plant Model and Data Server
Having defined the classes of objects that are used in the application, specific instances can be created to represent physical components of the system under study.
All instances are then placed on a workspace and connected according to their relative relationships. Figure 4 shows the schematic of these objects. The schematic constructed in Figure  4 represents a complete seal system including the physical connections of the components. Flow lines are used to show the actual material transfer between components. Figure 5 shows the description of the prime seal which is adjacent to the turbine discharge. However, there are also some shortcomings of G2. One of the problems is its sampling rate. The defined minimum sample interval is one second. This is not fast enough for rocket engine fault diagnosis. G2 is currently used in the ICS demonstration project in a "pseudo" realtime way (scaled time simulation). We expect that G2 will let us gain insight into how the realtime decision making process should be handled. Another problem that has been encountered is that any modification of the user-defined class relationship will not automatically pass to the existing instances (objects). Consequently, any major modification or expansion in the class def'mition will require extensive efforts to regenerate the existing knowledge base. Finally, the G2 graphic editor has a limited selection of defined icon components. As a result, creating the required new icons for system objects has added a great deal to the development time.
Summary
In this paper, some of the research in progress on the real-time diagnostic system for reusable rocket engines has been described. 
